The histochemical demonstration of brush border endopeptidase.
A histochemical method for the demonstration of a brush border endopeptidase is described based on results of biochemical and histochemical experiments. The substrate of choice is Glut-Ala-Ala-Ala-MNA which displays a very good localization ability and suitable kinetic properties. Km estimated in rat kidney homogenate amounts to 2.35 X 10(-4) M. pH optimum of this endopeptidase associated with the brush border membrane is in the alkaline range. The activity is dependent on the buffer used. In phosphate and cacodylate buffers of pH 7.2 about 30% lower activity in rat kidney and about 25% lower activity in rat small intestine than in Tris-HCl buffer of the same pH was found. The most suitable diazonium salt for the detection "in situ" is Fast Blue B. It inhibits the endopeptidase activity of rat kidney by about 85% at pH 7.2 AND BY ABOUT 55% AT PH 6.0. The best results are obtained in cryostat sections adherent to semipermeable membranes treated with chloroform-acetone before the incubation. A microdensitometric evaluation of the reaction product is possible and results are in good agreement with those of the biochemical determination. When Suc-Ala-Ala-Ala-INA is used as substrate hexazonium-p-rosaniline is the most suitable coupling agent although it inhibits more than Fast Blue B. The reaction using acylated trialanyl naphthylamides as substrates runs in two steps. Endopeptidase sets free Ala-NA which is attacked by aminopeptidase M. Aminopeptidase M is not reaction rate or localization limiting factor because its activity in the brush border is very high and the enzyme is anchored to the cell membrane very closely to endopeptidase. In homogenates of rat kidney and jejunal mucosa the endopeptidase activity was inhibted by EDTA (2X10(-3) M) by 75% in the kidney and by 68% in the jejunum, by DFP (10(-3) M) by 41% in the kidney and by 35% in the intestine, by Mn2+ (5X10(-3) M) by 25% in the kidney and by 30% in the intestine. No inhibition was exerted by E 600. In sections the results were similar. 1,10-phenanthroline (10(-2) M) caused a substantial inhibition. Endopeptidase activity was detected in the brush border of cells of proximal convuluted tubules of the kidney and in the brush border of differentiated enterocytes of the small intestine. In the same species enterocytes display a lower activity than kidney tubular cells. There are species differences in the distribution pattern of endopeptidase in the kidney. In the rabbit and man the positive reaction occurs in the whole cortex. It is distributed unevenly, however. In the rat the tubules of the inner cortex display a very high activity. In the outer cortex straight portions react strongly. In the rabbit kidney cells of the parietal layer of Bowman's capsule display a weak reaction as well. No sex differences were found in the distribution pattern of endopeptidase in the rat kidney. In the intestine of all species examined a proximo-distal gradient was found...